Abstract: People generally tend to discount future outcomes in favor of smaller but immediate gains (i.e., delay discounting). This study examines the hypothesis that culture and social status moderate this tendency, as well as the alternative hypothesis that social status and culture influence delay discounting independently of each other. American and Japanese adults were asked to choose receiving hypothetical monetary rewards either immediately or receiving rewards of different amounts with a delay of 1 year. The results replicated previous findings and supported the alternative hypothesis. Delay discounting was lower when subjective socioeconomic status (i.e., an individual's perception of her or his social rank) was higher. Also, the Japanese were less likely to discount future rewards than the Americans. However, there was no interaction between social status and culture in influencing the rates of delay discounting.
to consider the long-term consequences of their behavior. Yet little is known still about whether or not the association between social status and delay discounting depends on culture.
Culture is theorized as a collective-level phenomenon, constituted by both socially shared meanings, such as ideas and beliefs, and scripted behavioral patterns of norms and practices (Kitayama & Uskul, 2011) . Empirical evidence has suggested that a broad distinction between East and West can serve as a reasonable first approximation in investigating cultural variations in psychological processes. It has also been suggested that independence versus interdependence (or individualism vs. collectivism; Markus & Kitayama, 1991; Triandis, 1989 ) is a key dimension that fosters the cultural variations. More specifically, influence and control are associated with independence, whereas adjustment and accommodation are associated with interdependence (Eisen, Ishii, Miyamoto, Ma, & Hitokoto, 2016; Morling, Kitayama, & Miyamoto, 2002) . People with higher social status can access more material resources and exert more control over them with less constraint, consequently showing lower delay discounting. Moreover, influence and control help reduce subjective uncertainty associated with future (Fast, Gruenfeld, Sivanathan, & Galinsky, 2009) , which also result in lower delay discounting. The effects of influence and control on delay discounting might be more obvious in a culture where the idea of independence is widespread and influence and control are emphasized (e.g., North America), compared to a culture where the idea of interdependence is widespread and adjustment and accommodation are emphasized (e.g., Japan). As a result, the association between social status and delay discounting might be moderated by culture.
In addition, as another possibility, social status might guide different tendencies to discount future rewards, and these patterns might be common across cultures. For instance, Kohn, Schooler, and colleagues found that an advantaged social-structural position is related to parental valuation of self-direction, intellectual flexibility, and self-directedness not only in the United States (Kohn & Schooler, 1983) , but also in a non-Western society (Japan) and a non-capitalist society (i.e., Poland; Kohn, Naoi, Schoenbach, Schooler, & Slomczynski, 1990) . Against the backdrop that people in advantaged social-structural positions could determine how much control they could exert over their own work (Kohn et al., 1990) , people with higher social status might be less likely to discount future rewards regardless of their culture. Related to this idea, an association between self-directed behaviors and social status has been reported even in interdependently oriented societies (Grossmann & Varnum, 2011; Hamamura, Xu, & Du, 2013) .
By testing Japanese and EuropeanAmerican adults, the present study examines two hypotheses: (a) that social status is associated with delay discounting, which is also moderated by culture; and (b) that social status and culture influence delay discounting independently of each other. First, if cultural practices emphasizing influence, which are dominant in independent cultures, facilitate the association between social status and delay discounting, the tendency whereby higher social status leads to lower delay discounting would be more prominent among Americans than Japanese (Hypothesis 1). Second, if the association between social status and delay discounting emerges independently of culture, the same tendency would appear in Japanese as well as in Americans (Hypothesis 2). Previous research has suggested that there are cultural differences in decision-making and time preference. For instance, European-Canadians are more likely than East Asians to rely on affective forecasting in decision-making (Falk, Dunn, & Norenzayan, 2010) . Moreover, Japanese are less likely than Americans to discount future rewards (Du, Green, & Myerson, 2002; Takahashi et al., 2009) , reflecting cultural differences in long-term perspective that emphasizes the future. This cultural difference might correspond to a linguistic difference on whether a future marker (e.g., a will) is necessary for describing future events, which might influence one's perception of how the future is distinguished from the present (Chen, 2013) . Given these findings, we would expect culture to have a significant effect on delay discounting. Therefore, in addition to the association between social status and delay discounting and the association between culture and delay discounting, the present study tests whether any interaction between social status and culture on delay discounting is evident.
To examine the effect of social status, the present research focuses on two indicators of socioeconomic status (SES): (a) the material substance of social life (the objective indicator); and (b) an individual's judgment of their rank relative to others (the subjective indicator; see Kraus, Piff, Mendoza-Denton, Rheinschmidt, & Keltner, 2012 , for a review). The objective SES indicator embodies how individuals are able to access valued goods and services, whereas the subjective SES indicator characterizes one's relative position and standing in a society. It is generally known that although they are related, the relationship is not strong . In the literature on delay discounting, while there is clear evidence of an association between objective SES factors (such as education and income) and delay discounting (Reimers et al., 2009; de Wit et al., 2007) , the association between subjective SES and delay discounting is not yet fully understood. On the latter relationship, Ishii (2015) tested Japanese adults and found that higher subjective SES is associated with lower delay discounting. However, no association between objective SES and delay discounting was found. Although previous studies have indicated that subjective SES strongly correlates to health indicators (e.g., chronic illness and exercise habits), even if objective SES is controlled for (Adler et al., 2008) , the influence of subjective SES on delay discounting still needs further testing. Thus, the present study explored cross-culturally whether the relationship between social status and delay discounting would be pronounced when the status was measured subjectively.
Method
A total of 103 Japanese adults (56 females and 47 males) and 135 European-American adults (65 females and 70 males) participated in the study. Japanese participants were recruited from a website posted on Micromill, a Japanese web survey company, and American participants were recruited from a website posted on Amazon's Mechanical Turk. The participants were compensated with a small amount of money.
The participants were asked to read a hypothetical scenario in which they had just won the lottery and could choose between receiving $250 (25,000 yen) immediately or receiving a different amount of money after 1 year. The amount of money given after 1 year varied from $230 (23,000 yen) to $410 (41,000 yen) in increments of $20 (2,000 yen) in ascending order. The participants were presented with and completed 10 binary choices in total. Rewards were expressed in US dollars for American participants, and converted into yen for Japanese participants as $1 equal to 100 yen. The scenario and procedure were identical to those used in Ishii (2015) . Additionally, following the previous studies using the same procedure (Hardisty & Weber, 2009; Joshi & Fast, 2013) , a hyperbolic-discounting formula, V = A/(1 + kD), was used, where V is the subjective value of a reward, D is the length of the delay, A is the reward amount available at delay D, and k is a free parameter that represents the discount rate. Future outcomes are more discounted and the individual prefers more immediate outcomes, as k becomes larger. The discount rate was estimated for each participant.
The participants also completed a demographic questionnaire, including subjective and objective SES measurements and their smoking behaviors. As for the subjective SES, participants were presented with a picture of a 10-rung ladder (1 = lowest rung, 10 = highest rung) and asked to place themselves on the ladder based on where they stood compared to other people in their country (i.e., in the United States for American participants and in Japan for Japanese participants; adopted from Adler et al., 1994) . Yearly income and educational attainment were used to measure objective SES. Yearly income was coded into categories ranging from 1 (below $20,000 (2,000,000 yen)) to 8 (above $140,000 (14,000,000 yen)) in increments of $20,000 (2,000,000 yen). Education attainment was coded into six categories (1 = some high school, 2 = completed high school, 3 = some college, 4 = completed college, 5 = some post-graduate, 6 = post-graduate degree). The two measures were standardized and averaged for each of the cultures to produce an indicator of objective SES. Smoking status was included because past research indicated that there is a relationship between dependence on nicotine and impulsive choices in delay discounting (Bickel, Odum, & Madden, 1999; Ohmura, Takahashi, & Kitamura, 2005) , and that in smokers the association between subjective SES and delay discounting was more evident than in non-smokers (Ishii, 2015) . Smoking status was coded as a binary value (0 = current smoker, 1 = non-smoker). We also asked current smokers to report how many cigarettes they usually consume per day. Out of the 238 participants, 21 Japanese (M = 18.43 cigarettes, SD = 7.57) and 26 American (M = 14.04 cigarettes, SD = 9.92) participants were current smokers. Table 1 shows the descriptive statistics for the variables for each cultural group and the cultural differences between them. Table 2 shows the correlations between SES, smoking status, and the discount rate for each cultural group.
Results
A series of multiple regression analyses were conducted to test the predictions. Because smoking status was not correlated with the discount rate for either Americans (r = −.05, p = .56) or Japanese (r = −.09, p = .37), it was not considered in the following multiple regression analysis. First, to predict the mean discount rate, demographic variables (gender (male = 0, female = 1) and age) were entered along with each of the key variables (i.e., culture (Americans = 0, Japanese = 1), subjective SES, and objective SES; Steps 1-A, 1-B, and 1-C). Second, to determine whether each of the main effects was still significant after controlling for the relevant variables, all five variables were entered (Step 2). For all the variables, the variance inflation factor did not exceed 1.35, which indicates that multicollinearity is not a problem. Third, the interaction between culture and subjective SES was tested (Step 3-A), and then the interaction between culture and objective SES was tested (Step 3-B) . The results of the regression analyses are summarized in Table 3 . When demographic variables (gender and age) were controlled, Americans discounted future outcomes more often as compared to Japanese (b = −0.19, standard error (SE) = 0.03, t(234) = −6.44, p < .0001, see Step 1-A). Also, regardless of subjective or objective measurement, lower SES individuals discounted future outcomes more than higher SES individuals (subjective: b = −0.03, SE = 0.01, t(234) = −3.12, p < .01, see Step 1-B; objective: b = −0.04, SE = 0.02, t(234) = −2.09, p < .05, see
Step 1-C). When all five variables were 2 The results therefore support Hypothesis 2, and not Hypothesis 1.
Discussion
We found that social status and culture influenced delay discounting independently of each other. People with high social status were less likely to discount future rewards. The effect was more evident when subjective SES was used as an indicator of social status, compared to objective SES, which is consistent with Ishii (2015) . An individual's relative standing in a social hierarchy might include a broader range of indicators of social class, such as the quality and status of educational attainment and occupation, which the objective indicator fails to capture. Accordingly, the subjective indicator might be a better measurement of social status and thus influence more the judgment of future rewards than the objective indicator. Moreover, the Japanese participants were less likely than the Americans to discount future rewards, consistent with Du et al. (2002) and Takahashi et al. (2009) .
The present research extends the previous findings on the association between social status and delay discounting by testing crossculturally and by showing that this association is replicated across cultures. Indeed, this research contradicts the hypothesis that culture moderates the association. However, considering previous research suggesting an interactive effect of social status and culture (Park et al., 2013) , further investigation will be needed to test how social status and culture influence psychological tendencies. Previous research supporting the independent effects of social status and culture examined selfdirected tendencies (Grossmann & Varnum, 2011; Hamamura et al., 2013; Kohn et al., 1990) . Consistent with that research, the present study examining one's preference for delayed outcomes also suggests an independent effect of social status in addition to cultural differences in delay discounting. In contrast, Park et al. (2013) examined the effects of social status and culture on anger expression and found that people with lower social status in America expressed more anger, whereas those with higher social status in Japan expressed more anger, reflecting a cultural belief in Japan that dominant people have a privilege to express anger. Thus, social status and culture might interact in influencing psychological tendencies, including expressive behaviors in social interactions and communication.
In future research, it would be important to examine further the current findings on how culture and social status influence delay discounting. For instance, Takahashi et al. (2009) have demonstrated that the Japanese are less impulsive and inconsistent in delay discounting than Americans based on a q-exponential model of intertemporal choice. Thus, compared to the Americans, the Japanese not only discounted future outcomes less often, but the decline of their subjective value of future outcomes depended less on how far the delay was from now and how the length of delay was perceived. Because the influence of social status in cultural differences in time-consistency has been untested, it would be worth adopting the q-exponential model to explore the relationships between social status and cultural differences in impulsive and time-inconsistent delay discounting.
Although the present research is based on correlational data, it will be crucial in future work to explore what factors underline the differences of social status and culture in delay discounting. According to a recent work by Wang, Rieger, and Hens (2016) , the key factors might be uncertainty avoidance and longterm orientation. Uncertainty avoidance refers to the degree to which the members of a society feel uncomfortable with uncertainty and ambiguity, and long-term orientation expresses the degree to which the past is connected to the present and future challenges (Hofstede, Hofstede, & Minkov, 2010) . Moreover, neuroendocrine function related to the hormone testosterone (see Takahashi, Sakaguchi, Oki, Homma, & Hasegawa, 2006 , for a relationship between testosterone and delay discounting) might underlie the effect of social status in delay discounting. Future work should examine the role of these factors in the relationships among social status, culture, and delay discounting and clarify the causal relationships.
The present research has some shortcomings. First, it was based on a hypothetical scenario. Although previous studies have found no difference between real and hypothetical rewards in terms of delay discounting (Johnson & Bickel, 2002) , the effects of social Table 3 The results of a series of multiple regressions predicting discount rate
Predictors
Step 1-A
Step 1-B
Step 1-C For this reason, we cannot deny a possibility that several factors (e.g., the features of the community where the individuals live) that intervene in the perception of subjective SES may have produced an association with delay discounting. Third, the present study did not consider the potential effects of other endogenous variables, such as positive and negative affect, in delay discounting. Given the previous finding that negative affect leads to less steep discounting (Yamane, Takahashi, Kamesaka, Tsutsui, & Ohtake, 2013) , the cultural difference in delay discounting might be caused by an individual's subjective feelings, which the present study did not examine. Fourth, given a suggestion that biases in time perception influence impulsivity in delay discounting (Takahashi, 2005) , the current findings might partially result from cultural differences in time perception, which were not considered in the present study. It has been noted that East Asians are more likely than Americans to focus on the past and future, whereas Americans are more oriented toward the present than East Asians (Gao, 2016; Guo, Ji, Spina, & Zhang, 2012) . Further investigation is needed into whether cultural differences in time perception influence delay discounting. Finally, because the present research examined only monetary gains, it is still unclear whether the independent effects of social status and culture appear even in one's preference for monetary losses. To enhance the validity of the current findings, it would be important to see whether the current findings could be extended to the discounting of monetary losses as well.
